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Main points

Åaƻǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎƻǊŀƭ ǊŜŜŦǎ ŀǊŜ ŀƭǊŜŀŘȅ ƛƴ ŀ ǊŜƎƛƳŜ ƻŦ ǘƘŜǊƳŀƭ ǎǘǊŜǎǎ

Å Future prospects for corals are far better under SSP126 than SSP245, suggesting that 
9ŀǊǘƘΩǎ ŎƻǊŀƭ ǊŜŜŦǎ ŀǊŜ ŀǘ ŀ ŎǊƻǎǎǊƻŀŘǎ

Å Data science methods improve precision and skill of ecological projections

ÅWe identify some thermal refugia locations



You think ȅƻǳΩǊŜstressed? Try being a coral

Warm-water reef-building corals face multiple mounting anthropogenic stressors 

Global-scale stressors:

increasing ocean heat

ocean acidification

worsening cyclones

Local-scale stressors:

nutrient pollutants

chemical pollutants

sedimentation

destructive fishing

invasive species



Corals bleach, die in ocean heatwaves

Anomalously warm SSTs can cause:
immediate thermal death

bleaching and increased disease susceptibility after recovery of symbionts 

bleaching and eventual starvation

Recovery after severe bleaching takes several years
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2014-17 was a deadly period for corals

Hughes et al. 2018

In 2015-2016
Å red: > 30% bleaching
Å orange: < 30% bleaching
Å blue: no bleaching
Hughes et al. 2018

100 locations monitored

In 2014-2017:
Å >75% of reef 

locations surpassed 
bleaching thresholds

Å >30% severe
Eakin et al. 2018



Ocean heatwaves are worsening

Hughes et al. 2018

Example: one model (HadGEM2-ES) projection at one point on GBR



Projections of coral bleaching and mortality

Å IPCC SR1.5: 70-90% mortality at 1.5°C of global heating, 99% mortality at 2°C

Hoegh-Guldberg 1999


